Appl. No.: 10/696,924 

Docket No.: 2102402-914931 

Response to Office Action of September 19, 2005 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1 . (Original) A fluid mixing device for mixing a fluid having a fluid kinematic 
viscosity v, comprising: 

a core member having an outer surface and a longitudinal axis; and 

a channel formed in the outer surface for receiving the fluid, wherein the channel 

includes at least one radial mixing turn and a plurality of axial mixing turns through which the 

fluid flows; 

wherein the fluid flowing through the channel is mixed by the radial and axial mixing 

turns. 

2. (Original) The fluid mixing device of claim 1 , wherein the channel forms a fluid 
path that has a diameter D, and wherein for each of the radial and axial mixing turns, the fluid 
flows through the mixing turn with a velocity U and the mixing turn has a radius of curvature R 
such that (l>D/v)(D/2*R) 1/2 is at least about 10. 

3. (Original) The fluid mixing device of claim 2, wherein for each of the radial and 
axial mixing turns, the radius of curvature R thereof is at least 2 • D. 

4. (Original) The fluid mixing device of claim 2, wherein the radial and axial 
mixing turns all have substantially the same radius of curvature R and substantially the same 
diameter D. 
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5. (Original) The fluid mixing device of claim 1, further comprising: 

a hollow mixing tube disposed in the channel, wherein the mixing tube forms a fluid path 
that has a diameter D and traverses the radial and axial mixing turns, wherein for each of the 
radial and axial mixing turns, the fluid flows through the mixing turn with a velocity U and the 
mixing turn has a radius of curvature R such that (I>D/v)(D/2»R) 1/2 is at least about 10. 

6. (Original) The fluid mixing device of claim 5, wherein for each of the radial and 
axial mixing turns, the radius of curvature R thereof is at least 2 • D. 

7. (Original) The fluid mixing device of claim 5, wherein the radial and axial 
mixing turns all have substantially the same radius of curvature R and substantially the same 
diameter D. 

8. (Original) The fluid mixing device of claim 1 , wherein the plurality of axial 
mixing turns includes at least two different degrees of rotation. 

9. (Original) The fluid mixing device of claim 8, wherein the at least two different 
degrees of rotation include substantially 90 degrees and substantially 180 degrees. 

10. (Original) The fluid mixing device of claim 1, wherein the plurality of axial 
mixing turns includes both clockwise and counterclockwise directions of rotation. 

1 1 . (Original) The fluid mixing device of claim 1, wherein the at least one radial 
mixing turn includes a plurality of radial mixing turns. 

12. (Original) The fluid mixing device of claim 1 1 , wherein the plurality of radial 
mixing turns includes both clockwise and counterclockwise directions of rotation. 
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13. (Original) The fluid mixing device of claim 11, wherein the channel includes: 
first portions where one of the radial mixing turns and one of the axial mixing turns 

overlap each other, and 

second portions each, with one of the radial mixing turns but none of the axial mixing 

turns. 

14. (Original) The fluid mixing device of claim 13, wherein the channel further 
includes: 

third portions that are substantially linear. 

15. (Original) A particle analyzer, comprising: 
a source of specimen fluid; 

a flow cell; 

a mixing device that includes: 

a core member having an outer surface and a longitudinal axis, and 

a channel formed in the outer surface having at least one radial mixing turn and a 

plurality of axial mixing turns; and 

a pump for pumping the specimen fluid from the specimen fluid source, through the 
mixing device wherein the specimen fluid flowing through the channel undergoes mixing by the 
radial and axial mixing turns, and then to the flow cell. 

16. (Original) The particle analyzer of claim 15, further comprising: 
a source of stain; and 

a dispensing valve for injecting the stain from the stain source into the specimen fluid, 
wherein the stain and specimen fluid are mixed together by the mixing device. 
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17. (Original) The particle analyzer of claim 16, wherein: 
the channel forms a fluid path that has a diameter D; 

the specimen fluid has a fluid kinematic viscosity v; and 

for each of the radial and axial mixing turns, the specimen fluid and stain flows through 
the mixing turn with a velocity U and the mixing turn has a radius of curvature R such that 
(l>D/v)(D/2*R) 1/2 is at least about 10. 

18. (Original) The particle analyzer of claim 17, wherein for each of the radial and 
axial mixing turns, the radius of curvature R thereof is at least 2 • D. 

19. (Original) The particle analyzer of claim 17, wherein the radial and axial mixing 
turns all have substantially the same radius of curvature R and substantially the same diameter D. 

20. (Original) The particle analyzer of claim 16, further comprising: 
a hollow mixing tube disposed in the channel, wherein: 

the mixing tube forms a fluid path that has a diameter D and traverses the radial 

and axial mixing turns, 

the specimen fluid has a fluid kinematic viscosity v, and 

for each of the radial and axial mixing turns, the fluid flows through the mixing 

turn with a velocity U and the mixing turn has a radius of curvature R such that 

(l>D/v)(D/2*R) 1/2 is at least about 10. 

2 1 . (Original) The particle analyzer of claim 20, wherein for each of the radial and 
axial mixing turns, the radius of curvature R thereof is at least 2 • D. 

22. (Original) The particle analyzer of claim 20, wherein the radial and axial mixing 
turns all have substantially the same radius of curvature R and substantially the same diameter D. 
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23. (Original) The particle analyzer of claim 15, wherein the plurality of axial mixing 
turns includes at least two different degrees of rotation. 

24. (Original) The particle analyzer of claim 23, wherein the at least two different 
degrees of rotation include substantially 90 degrees and substantially 180 degrees. 

25. (Original) The particle analyzer of claim 1 5, wherein the plurality of axial mixing 
turns includes both clockwise and counterclockwise directions of rotation. 

26. (Original) The particle analyzer of claim 15, wherein the at least one radial 
mixing turn includes a plurality of radial mixing turns. 

27. (Original) The particle analyzer of claim 26, wherein the plurality of radial 
mixing turns includes both clockwise and counterclockwise directions of rotation. 

28. (Original) The particle analyzer of claim 16, wherein the channel includes: 
first portions where one of the radial mixing turns and one of the axial mixing turns 

overlap each other, and 

second portions each with one of the radial mixing turns but none of the axial mixing 

turns. 

29. (Original) The particle analyzer of claim 28, wherein the channel further 
includes: 

third portions that are substantially linear. 
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30. (Original) The particle analyzer of claim 17, further comprising: 

hollow tubing for conveying the specimen fluid from the mixing device to the flow cell; 

wherein the specimen fluid pumped through the mixing device at the velocity U flows 
into the hollow tubing; and 

wherein the pump then pumps specimen fluid from the specimen fluid source through the 
mixing device at a velocity X which is less than velocity U, where (X«D/v)(D/2«R) 1/2 is less than 
about 10. 

3 1 . (Original) The particle analyzer of claim 30, wherein as the specimen fluid is 
pumped through the mixing device at the velocity X, the specimen fluid that flowed through the 
mixing device at the velocity U flows through the flow cell. 

32. (Original) The particle analyzer of claim 30, further comprising: 

an imager for capturing images of the specimen fluid flowing through the flow cell, 
wherein the imager captures images of the specimen fluid that flowed through the mixing device 
at velocity U, but ceases the capturing of images before the specimen fluid that flowed through 
the mixing device at velocity X reaches the flow cell. 

33. (Original) The particle analyzer of claim 20, further comprising: 

hollow tubing for conveying the specimen fluid from the mixing device to the flow cell; 

wherein the specimen fluid pumped through the mixing device at the velocity U flows 
into the hollow tubing; and 

wherein the pump then pumps specimen fluid from the specimen fluid source through the 
mixing device at a velocity X which is less than velocity U, where (X*D/v)(D/2*R) 1/2 is less than 
about 10. 
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34. (Original) The particle analyzer of claim 33, wherein as the specimen fluid is 
pumped through the mixing device at the velocity X, the specimen fluid that flowed through the 
mixing device at the velocity U flows through the flow cell. 

35. (Original) The particle analyzer of claim 33, further comprising: 

an imager for capturing images of the specimen fluid flowing through the flow cell, 
wherein the imager captures images of the specimen fluid that flowed through the mixing device 
at velocity U, but ceases the capturing of images before the specimen fluid that flowed through 
the mixing device at velocity X reaches the flow cell. 

36. (Original) The particle analyzer of claim 17, further comprising: 
a source of rinsing fluid having a kinematic viscosity of V2; 

means for pumping the rinsing fluid through the radial and axial mixing turns with a 
velocity U 2 such that (U 2 »D/v 2 )(D/2*R) 1/2 is at least about 10. 

37. (Original) A fluid mixing device for mixing a fluid having a fluid kinematic 
viscosity v, comprising: 

a hollow mixing tube disposed about a longitudinal axis for receiving the fluid, wherein 
the mixing tube forms a fluid path having at least one radial mixing turn and a plurality of axial 
mixing turns through which the fluid flows; 

wherein the fluid flowing through the fluid path is mixed by the radial and axial mixing 

turns. 

38. (Original) The fluid mixing device of claim 37, wherein the fluid path has a 
diameter D, and wherein for each of the radial and axial mixing turns, the fluid flows through the 
mixing turn with a velocity U and the mixing turn has a radius of curvature R such that 
(U*D/v)(D/2*R) 1/2 is at least about 10. 
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39. (Original) The fluid mixing device of claim 38, wherein for each of the radial and 
axial mixing turns, the radius of curvature R thereof is at least 2 • D. 

40. (Original) The fluid mixing device of claim 38, wherein the radial and axial 
mixing turns all have substantially the same radius of curvature R and substantially the same 
diameter D. 

41 . (Original) The fluid mixing device of claim 37, wherein the plurality of axial 
mixing turns includes at least two different degrees of rotation. 

42. (Original) The fluid mixing device of claim 41, wherein the at least two different 
degrees of rotation include substantially 90 degrees and substantially 180 degrees. 

43. (Original) The fluid mixing device of claim 37, wherein the plurality of axial 
mixing turns includes both clockwise and counterclockwise directions of rotation. 

44. (Original) The fluid mixing device of claim 37, wherein the at least one radial 
mixing turn includes a plurality of radial mixing turns. 

45. (Original) The fluid mixing device of claim 44, wherein the plurality of radial 
mixing turns includes both clockwise and counterclockwise directions of rotation. 
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46. (Original) The fluid mixing device of claim 44, wherein the mixing tube 
includes: 

first portions where one of the radial mixing turns and one of the axial mixing turns 
overlap each other, and 

second portions each with one of the radial mixing turns but none of the axial mixing 

turns. 

47. (Original) The fluid mixing device of claim 46, wherein the mixing tube further 
includes third portions that are substantially linear. 

Claims 48-51: Cancelled. 
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